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FOREHORD 


This report details the performance of the peyload sycten 


v 


¢ 


Gurinz the operational phase of the progres J rent Test 


Vehicle 1633. 


Lockheed Micsiles ane Space Company hes tac 2e.ponsibility 
for evalueting payloce perromaanee uncer the Level er Errort 


and "J" Zystea contracts, 


This dccunen 


ct 


is the final peylead tect end performance 
evalustio: report for Miscfons 1G:2-1 and 102-2 which ves 


launched on 16 dune 1957, 
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INTRODUCTIG: 










: This cence presents the finel perfomrence eval waticn of Missicns 
“LOK2-2 and 1042-2 of the Corona Prigrom. The purpise of tits report is 


a 


.to define the perfcrmence charectcristies cf the I-57 peyloed sysver ani 


to identify the scurce of in-flish. encralies. 


o ‘The performance evaluation was jcintly eonducted by representatives 
(of ‘Lockheed Missiles and Space Cospary (LMSC) and ISTK at the faciliites 


of NIC and AFSPPF. The off-ine evaluation veing Ocrcna engineering i 


BP 


- photography acquired over the United Stxtes vas verferved at the individual 


“ eontractors plants. _ 


The quantitetive data used for this report is cliained from govern 
Pient. organizations.” The diffuse density deta, and HTP/AT. resclution 


are preduess by AFSPFF. The vehicle eivituce crror velves, fr@ne corre- 








Computer programs developed by A/P are utilized to celeulate and plot 





so 6s the frequency distribution of the verious contributcrs to image sear tc 


permit analysis and. correlation ef the conditions of photusraphy to the 





. information content. end aah of the acquired pictures. Ccmputer anel;sis 










sta provides the necessar;, 


selecticn for the missicn. 





SYSTEM PERT ORHANCE 


A. MISSION CEJECTIVES 


The psylcad section of Mission 1042, placed inte crbit by Flight 


fest Vehicle #1623 and THORAD cer 7509, consisted cf twe panoramic 
cameras, two Stellar-Index cancras, two Mark GA recovery capsules and 


@ space structure to enclcese the cameras and previde mounting svrfaces 
for. all equipm-nt. Figure 1-2 presents an inboerd preifile cf the I-37 
payluad system. ‘This Corona "J" sysiem is designed to acavuire search 
and reconnaissance photegraphy of selected areas of the earth fror 


crbita) eltitudes. <A seven dav -1 missicr end & sev.n day -2 missicn 


was planned. 


R. MISSION LESCATFILCH 


The payload cn Vardenterg Air Force Fase (VAFB) at 


ry 


2135:22 Z (2435: 


normal and the achicved orbit wus within nominel tolerances. Tracking 





ot. Ascent ent injection were 


énd cormand suppert vas effecved by the Air Peres Sctellite Control 





central control of the Ssicliiite Test Center et Sunnyvele, Califcrnie. 


Mission 1042-1 consisted of v poration end vas completed by eir 


€ 
recov ery en 22 June .26. Mission 1.C! with en air 





recovery @n 1 July 19¢ tno a Y day phociogréphie cperation. 


Thc: ccrmariscon of the wanted and aclual orbit parameters is 


Cu 
a) 
4 
be 
ee 
+ 
ten 
a 
“ 
tn 


tabulated 









ORBITAL PARAMEIFRS 


2 oe ee, eke 


tact Tee Rev, 45 Rev. 165 
‘Peremeter. 


7 — Predicted Actuals Actuals 
a “Period (uin.) ake 90.13 89.9: - 99.88 
aN ee _-Perigee (RM) 99.5 96.55 109.6% 
Pal ppogee (aL) re 200,77 201,04 
“Inclination (Deg. ) | 80.0 80.02). 80.011 


oS : " Perigee Latitude (Deg. N.) ' 17.0 25. «50.7 





4 


tad 
s 






. ,Eecentricity . 0,014E- 0.015520, 01 


“ie |... -* OBTER SUB- SYSTEMS 
a Ut leet t Mhe clock, instrunentation, pressure ecke-up, command and thermal 


control subsystems performed setisfectoril; 


er ees 





= 


"RADIATION DOSAGE 


' Mission 1042. Mission 102-2 

ae _B4F “BaF 

7 -Bmision .° -» © " Density . Radiation Density Radiation 
~ Type 3402 - 0.20 -O.7R 0.24 1.10 


Royal X Pan > 0.28 = 55SR BKC TOR 





These ; levelsare. mach aa eas which will desrade the photograrhy. 











Tet UNDE ae ms 


ser eT ON 4TUN dn-exey einssety . 
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3ON wseurep XOpul-x0TT0IS ada 20H ROOTS 
, . 
| ———7eT, SON megehaqng AxeAcoey udu ~ GH-TG 3ON eygesseg ATddng 
ETT7TET/LOT 2ON Stowe) XOPUT~TETIOS uVu Goa tON CroUND SABTS 





~———~——Gol. son wegsisqng Lreaccey uVu He %ON Btewey J9ZEuy 








Se a 
Sie Gis Oe 


FRE-PLIGis S201. 8 TESTS 
ENVIROIGi TAL TRSTI_S 
1. Test Cofective 
As @ standasl preecCisne, wh d peplesd syo.ens are eulblevied to 
thermal /aititua Cnvescnu antes Sse aot aoe ee bea a es 


renmmoent. Ore cf the piryises Cf this veact do te denunstrnte whe 


system susceptitiliry te eorint diathevce. Geoh disehenle Pore thst 


d i ae . 


film thus desréedincz the cperationul phous grar i. 
t=) - * 


~ 





The J-37 payiced system wes sutfesied to an exvirsiacniet hiVot 


Vis 4 cod ao Foe se AS ayer. 2 * ~ Ay S (ine, fe ge 2 Sassy Sees = 
ecbember test fren 1 June Sie oO urc. Sloe Tine octes fre cies 
5 . om s Si es ee $s ea Ane SBIR! Ae Sek rr Bre ee 

operatcd for AGS cycles und the Sisve fee B27 syctes. The recs 





range was from 1 micren to 7& microns. 


The Master instrumert #20) contained coler fil: §C 


“4 


Slave instrument #205 used 3404 type Tiim. The ecler film wee 


prcecessed “= 


Continucus tyne 


a 
4s. 


nmput and fraie metering relier Circa disehurce 
fog oceurred at camera start up pressurcs below 3 miecronc. The firs. 


1 to 5 frames cf film thicugh the inp 





by large areas of heavy fog derendi:g upon the start up pressure ant 


the ratc of pressure incrcase. 


When start up pressi.re ranged between 3 and 5 mMicrorms, usually only 
two Corona discharge enlarged metering roller sit rarxs vere opcerv2d 


one frem cach metering roller affecting up io © inehes cf film with 


heavy fez 


, acoenccs : 
































At camera start up pricsures frou eppruxirmately 3 to 18 microns 
‘usually only a& small input metering reller sit’ mark wes produced frem 
fh to 1 inch wide. Tne highest cancra start up pressure experience 
in the HIVOS cherber wes 28 microns. For eiditionsl ante, the referenced 
document contains internal ceamor. pressure duta for every crcera crsra- 


tion performed at altitude. 


With. PMU on during cancra cperation usualiy only the frame 
metering roller sit merk wes present end cu some carera sitrts there 
were no fog marks of any kind. Tne internel camert pressure svcep 
ranged from 1 to 76 micrens 


| At camera start up pressures below 5 microns only cue small inpu 
ee reller Corona discharge spot was cbserved on the third freis 
from the start of pass mark. Abtve 5 microns pressure no Corcna dis- 


charge fog was observed in the test film. 


D-97 (A) and 93 fF) dcth dem-nstraicd satisfactory clocira- 
mechanical noe cabana throughcut the altitude test. 


Minor ehegtante Coronsz. discharge fog was presert on the Steller 
film from S/I D-98. Low density Corcna discharge fog wis present or 
approximately 4d¢ of the 436 Stellar frames from S/T D-92. 


Approximtely 2% of tne Stellar frances fron S/I D-S7 were aficctea 
by minor acceptatic Low Geuelty Corena discharge fog. Ccercena dischsirge 
fog recorded @ meximm of C.1 density abcve the base plus feg level. 
Minor dendritic edge static was jrescnt cn A ard 8 bucket Steller/Index 
film 


* Fidueial, and correlation leap imagery was good in Stcllar/Index 
vhotogreny from ft D-97 and D-98. 





All euxiléary data recording was — and. ec cn the 





















: fhe Master dartro.ent [oe wes Vioua vik Shh ang rie 
ae pate > Hees pay icad. a 
RESOLUITON aRSE 
cm Resolutic:: oud thecdclitve tes is veve poilerst ion 20 da Mele, 
_. Resuits ¢f the tlee-fceus rescit fon tcate of yaa Encieicents 20 ond 
. .show the following eharacversftlcs: * 
Master Pen Instrucent No. 2C!, 
; Rane eee Maximus, high contrast resoliice LOY Pines. at + O00. 
aes _-facai position (£0-121 Color Film). 
-< Veximn low ecniract resolution 73 lincs/rm at 9.002 


focn? position 121 Color Fils) 
- . Lyset mui Low ceniract ‘resolution 


40315 Jircissn et - C.007. 


x +s 
Si). High contrast was not mm, 


oe 


. fceak pesttion {*lm Type 34 







a. 4 = 





Sd 


Reece ty — 
, Lancssim at 0.706 


Paes 


a 


Solution 127 lines/‘am et + 0.001 





’ 
Ni 

















LIGHT LEAK ‘TEST 


The I-3t system was tested fer lic:. leaks on 2 SepterLer 19%. 
One fog regicn was noted ca each film. Sinee beth fog regicus could 


“be traced to leaks at either the Mester instrumnt aa or min boat, @ 
= siaust inspection was made using the par. format fogging lemp and derk- 
“adapted eyes: Several boect leals were identified end corrected. Yerifi- 
-eation was made by the same visual mcthd. Althcugh the visual verifi- 

cation is not a standard preeedure, it is considered supericr for the 

“conditions that “were encountered. Light leuxege charecteristics cf the 


\ J+37 system are cconsicered acccptable fer flight. 


=D.” FLIGHT. READINESS AND CERTIFICATION 

The Flight Readiness test of Pan-raric Incirunents #o0h end 205 was 
completed using film type 3404 on:2 June 1967. Minor banding was present 
‘on some. ‘foygete of” Instrument #205. No banding was chserved cn film fron 
“Instrument fe “Timing track imagery of Instrument #205 was partially 

ne * obstructed in’ several Places in all formats. The obstructicn was telieved 

s to be emvision build wp-on the rail cf Instrument #205. Some H.C. fiducials 
= Bet, OF both instrumerts are needlessly large. However, H.O. fidinciels ere al) 

, considered ‘ceep tabl e-for flight. The serial numer, binary word, and H.O. 
open & 1 Closure | are operetionally acceptable. 





“ The "rade 1 were cleaned. The film exhibit after tris cleaning shcvei 
the timing. track. imagery of 7205 was improved. Instruments #204 and #205 
were tested oe tept oe e for? Light. es 


* 









“Index: cameras. Dot D-98 ae acceptable camcra perfermence. 
Cesta ‘fiducted,..and eorreletion lamp imagery, produced cn film type 340] by 
5 Both Stellar’ cameras was acceptable. Reseeu and correlation lar imagery 

“produced rid pr oes by, both Index cemeras was hamsidonts im All 8/I 


















te ves leaded for flight on 5 June 1967 with 

t fim trea. Box 45. It was cbserved that the film from syocl 1765 was spot 
welded between wraps along cne film edge. Spool 17ER was removed fron 
the ‘supply cassette of J-37 system for A/P inspection and then rciurred to 
Bast vman KoGak Company for their evaluation cf the unaeecptable snot velded 
condition. Spool 3B from the flight Leuckup film supply replaced spoa2 
176B in the supply cassette ef 5-37 system. . 





“he main eupply casect 





- Spool 191T from Fox 45 was acceptable and rexnined in the supply cassette 
~ for, use in Instrument 204. Spool 3B from Hex 22 vas found to be accepiab 
“for Instrument 205 flight use. 


~~ Final system operation with all payloads was conpleted on 5 June 1957 
~su, without incident. Customer review and fine? J-27 system buy off vas con- 


Cia 


~ + Cluded on the afternoon of G June 1957. 

























SECTION 


FLIGH? CYERAL1C0AS 


All launch, ascent, and inlectica cverts cecurred @s programmed 


">. resulting in an orbit within the 3 cig=a dispersfcns. 


Both panorariic camerac cperated setisfactcrily throughevt the 


Le: 


plight. Average cycle rates fcr beth caccras deviated from the pre-flight 


‘ calibrated values by less than 1.5 per cent. ; 


The on-orbit internal tenperatvre was commaratie to the pre-flight 
vie predietions. 
The on-crbit sine functicn generator (CS’G) formed normally for 
8 } per ¥ 
“the duration of the mission. 


KIK-ZOPRU 35 (eerly A to B switchver) was performed on Rev. OS by 


ng Staticn and all. transfer functions were necrima2l. 


“Bs PANORAMIC CAMERA PERPCRMALCE 


Both pancramic cameras operated norrelly throughcut the mission. 
Canera system dynanic cperation, 99/201 clutch operation, sturt-up, shut- 
oo end Ayanspy ences were normal for all passes monitcred. 





Toe cut and: wrep reperat ion and transfer tc the -2 system occurred 
88 programed alilizing the JKIK-ZORRO 38 ccrmand (early A to B' swiich- 





s “gh. 


The panorant¢ film was “exhausted on Rev. 233 frame No. 61 on the 
Mester and frame Wa. 117 én the Slave. 





Actua) 


Master Slave 





“Pre- Launch 





ie 113 115 
-1 Mission 2876 2846 

+2 Mission 3050 3085 
Total 6639 6046 





(poe EMG Metch 


} The V/E ramp to crbit meich was acecptabhle chroucout the flight. 
ae ate : The following settings of RIC 6, 8, and 10 were used ic attain the 
ala! a _Optinsun maich ducing the flight. 








: RIC Position Remarks 
aod 6 8 10 | 
65 6 Launch thra Bev. 3 
6 & : [ ne: Rev. 4 thru Rev. 11 

6 3 Comme lente ol Rev. 12 thru Rev. 1C2 

6 ke Rev. 103 thru Rev. 105 
. 7 a Rev. 106 thru Rev. 233 
= 6 4 Rev. 140 thru Rev. 2ho 
Pca ae _ QAS Oreration: oie Je 


A single CAS rocket was fired on Rev. 102. All telemetry monitors 
- and subsequent? orbital pararctces confirmed successful cperation. 























: Boot : er eee 4 Prior to CAS After OAS 
“a me a __ Rev. 102 Rev. 103 
Period aa nero 89.83 90.02 
_Aroaee . Bel a 198.65 203-78 
Pe SRE BMG ae TES 
we geo cot Tp owmnhs "2s 
*  8O0L 2. “80.01 ‘ 


AS 99: 143.27 ; 








pret AR/TKDEX CAMERA Fexo 


ONVALCE 


Both the -1 and -% Stelle: r/Tndex cam-ras cpersted satisfactorily 
- all monit tored engineering pesecs. 


‘D. INSTRUVENGATION ALD COLMAN GYSaLbil tr ke CRMALCE 


.The instrumentation and cc.c:nand syctens operated properly turcugheut 
the flight except for the tens pisiti-n cn the instrument Ne. 2 exyele 
4 counter. The counter hung up te-ween F.siiicns 9 and 0 cn five different 


, occesicns throughout the flight. However, the ecunter did not lose any 





' eounts and therefore did not-create an cycrational prsoble... 


“2. fhe yedundant stetus ecmmtator (Link IJ Ch. 12) failed on Rev. 6 





and remained inoperative for the duration of the risstcn. This did not 
‘present any operaticnal problems bBecsuse the primary Status comyrmteaver 


weracts TOL 
performed satisfactcrily throughout the micsicn. 
=e" whee : da : F 


E. CLOCK SYST PERS OAANCE 


* Chock system: operation was normal for the duretion of the flighrc. 
Batisfactory ‘time ecrrelation between the flight clock Ul 
” Tracking Station time was cbtained. 


_- ..¥. PRESSURE MAKE-UP SYSTEM PERFORMANCE 





an ke The -pressure neke-up systen eee rormelly thrcevghout the flight. 
- Average gas conswapil ai was upproximately 8.5 PSI/min. for the 229 minutes 


mo. total operete tim. The sys'em had a surtlus cf 500 PSIA at the end of 
the mission. . 


at . : 
"’ - a Pees 


ala, 





G. THERMAL ENVIRGUENT | 





The average instrux ent temperatures ranged fron a high of 85°F on the 
Master end 82% on the Sieve to a low cf 66°F on the Master and 64° Fon the. 
Slave. aa So 























SECTICH 4 


MISSICK 10h? RECCYSHRY SYSORUS 





TEL Mission 


The “1 recovery carpsiie was Guceesstully recovered by ehi~cetch 


7. 


~ on Rev. 9f at 2335 GMT on 22 Juiz 1907. All re-entry events arycured 
normal and eceursed within specified icierauces except despin which 


occurred 0.86 seccnds early. Capsule impact wes within the norinal 
3 signa dispersions. 


Latitrde Longitude 
Predicted 20° 30.1' i54° 27.5' W 
Actual 20° 46" 154° 33' Ww 


The re-entry sequence cf events is contsined in Tabie 4-1 


5" £2 Mission 


The -2 reccvery eupsule was successMuliy reecvered ufter a water 


:; dmpact. on Rev. 240 at 2153-GMI on 1 July 1967. Capsule impact was vith- 








ty the 3 sigst dispersions. 


toe Latitude Longitude 
ner , 21° 50.0' y= 149° 2.0' W 
Actual 22° 12° N —-49° 11.8' W 


The re~entry sequence of events is contained in Table 4-1 


Capsule attitude appeared to become unstable just prior to nominal 
G- switch open. “The instability caused the G-switecn to resect end set 
several: times and the ‘Paruchute events occurred epproximately 60 seconds 
: | Aeploymen 20,000 ft. instead of the nornal 57,000 ft. 
"The capbule, drpacted ees ates due to the late chute Seployuant and a 
. ormed. 








"water pick-up wes ¥ 











aes 
| . MISSIC? 1¢42 
corms mos OUR SEQUERSE CF EVENTS 
& conds) 
Brent hevyed Nomina) 


ah -2 . 
. ¥*Arm : . 76.8% TE. Si 7.0 + 1.0 








ce *Transfer . 1.96 1.92 2.0 t o.25 
ee x + 0.43 
*. Electrical Disconnect 0.91 0.82 0.909. o"ho 





espin 3.2h 3.38 3.4 + 9.30 





ee ne aaa ~ ne ere 
- . Despin 9.89 10.58 10.75 * 0.54 
: <2 9/c Seperation =f * 1.50 1.48 1.5 + 0.15 


wee"G" Switch: Open oe AL. Th ee - 518.6 


_ Parechute Cover Cif 2) 34.20 36.25 34.0 $1.5 

| Drogue Chute Deployed — 0.7C 0.45 0.63 * 0.08 
Main Chute Bag doravete 0.85 10.37. 10.25 7 3°5 
Main Chute Deployea : _ 6.58 0.50 0.52 + 0.23 







| Mein Cyyte Disreet a s 4.72 4.37 — hs t 0.80 


* Frow Scparat Jon 
_** Prom Electrical Divccanect 
: ARE ee let? 





the event which triggered the 


os we 























SECTION 5 
mee -" MTSSTON 1042 PANORAMIC CAMERAS 
“se h COMPOIIEET ASSIGI 
Bae ; ee Master (#+d) 
COMPONENT Serial Nocber 
Main iinecrk 204 
: Main aarre Lens 21924355 
Sapply Hordzen Camera 306-G63 
- Supply Horizon Cemera Lens E12871 
~ weke-up: Bord. zon Cerieré 3C5-G5H 
ie sppeciie tines son Cakes Det £12853 
ge s0-49 
Sy Be CAMERA: BATA | AD FLIGHT SETTINGS 
Te “Main | Cenera: 
en . oh"t/3.5 
‘sist, wiath 0,200" 
J Filter tyre a Wratten 23A 
Film qype (2K) 3h 









4 : Port 





55 wm £/6.3 


Wratten 25 


Sleve (Aft) 
Serial Macher 


205 
2012435 
305-GCH 
E19098 
305-G5H 

#12879 


sc-hg 


a4"¢/3.5 
0.150 © 
Wratten 21 
340% 
Starboard 
55 mm £/6.3 
f/8.0° 


“1/100 second 


B. CAMERA DATA AND FIGHT SHETIN3S (Continued) 


Take-up Horizon Camerus: Sterbanrd rort 








Tens . 55 mn £/6.3 55 sa 1/6, 3 
Aperture Setting £/&.0 f/6.3 
Exposure Tire 1/100 second 1f/1CO scecnd 


Filter Typ: Wretten 25 Wravion 25 


C. POST FLIGHT PREADOR ANCE EVALUATT A, 


Mission 102+] end -2 were concidernd to prolvee some of the beat 


jmege quality to aste. ne Master #20) and the Slave instrument 2204 
both operated well throughout the mission, Fover than usual sncaaslies 
9 


were experienced in Mission 1042-1 sna -2, Unususlly erisn inazers WAS 
obtained from coth pan-caaeras in cloud free areas, 

low hace conditions anpeared to persist throuzhous the miss len 
accounting for part cf the good quality terrain imagery. The sft Joon- 
ing instrument (#204) was given an MIP roting of €5. The ‘iP number was 
selected from pass D-183 frame 022. tthe forward leciting instrunent (#205) 
was given an MIP rating of 85 on puss D-053, franc 10, 

lmulsicn scratches appeared intermittently throughout Mission 2012-2 
and -2 in film from the forvaré leohins Instrument, Some of the scratchcs 


no 1, 1-1/3, and 1-5/8 inches 


ioe 


a 


severe, the most pvredicminant ones be 


from the titled edge end running peralle] to the long axis of the filn. 


Occas 


nally whe. scratches extend into the horizon area. At present 
the scratches earnot be attributed to any yarticular phase of the flight 


operation, The subject scratches were not present on test film exhibits 


prior to launcr, 


B 





A small area oF outecP-focus ins.gpely cn the Becvucer Cunurt le pw. cnt 
internittantly thoovugh ote Micsion Mob ody. It is Loestes epurni’+ 
mately one and onme-nale fuches Pru Ul sui ly cist OP? tes Poa abr gone 


_ 


tinves for up to tro incnes thers Uhe beiery ooge extending up te one 
inch into the active Tonmet, Tale conalivls: gevee 1 us emist etter Ue 


eut and wrey furcticn, It ecpesh: wat nis 





treckins variations, A ecritienc wus ie-hs ts determing the ateauecy of 
current precedures and techniques vrei ve eotabiioh saneru tr thing, mail 
Lift megsuricuts and fils tensi¢n, 40 2 rocult, it wea detemsine a inet 


present procedures are edeguntc. 


cenera (a part of the sft Jookiuy von camers) graducdly bocane more unter 


° : a . 
exposca ber! Yuing at pass ThOO?, At ror Ped) the poet hoeiton sr. 


was degraded sufficlently to comsiie: the Incgery alfriculyu tour... Pals 
condition could be the result of 2 louse P-ctop memanisr with the iris 


n, 


gradually chostne up. Im the future 21) horizon creo. Festop mochonian: 


+ i) ws + A A ane ° PAs a room: ere Ti Nye pe on Avra 
wil! b. examines furing pre-flight testint to insure proper folosume, 
‘ Vpmp ee StRne = - Te ae ie : + ee ye s ‘ ve - : rad 
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reerg film were degradcd 


Tic lest seven frames of Mission 1042 slave cemera 


extensively by muuecreus stafns that appear to be the result of contact 
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with water prior to processing. A smell amount of water was reported 
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in the -2 recovery system efter the Recovery Vehicle was retrieved from 
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caused by the wet recovery oF Une sever. recovery velicle, 
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SEOTION S 


A, COMPONENT ASSICIMEN? 


-1 Mission ~-o Missicn 
Componcnt Serial Punber Serial timber 


Cane D-97 D-98 
Index Eescan 170 121 


Stellar Reseav 117 118 


B, CAMERA DATA AID FLIGHY Setirrncs 
Stellar Camera: 


Lens 85 oan £/1.8 85 an 2/1.5 


Exposure Tine 1 second 1 second 
Filter Tyre None None 


Film Type (2.X.) 3402 3401 


Index Camera: 
Lens 38 mn .£/4.5 38 mm £/1.5 
Exposure Tine 1/500 second 1/500 second 
Filter Type Vraiten 21 Wratten 21 


Fils Type (E.K.) 1.06 3400 


C. POST FLIGHT EV..LUATLOR 

The Stellar and Index Caseras cperated suctecs®ei) 
Mission 1042-1 ard 1042-2. S/T Unit 2 97/1e0/11y wos used in the -1 
mission while Unit “pb 93/i122/123 728 eipleyed in the -2 missicn, 
Approximately 15 tu 20 star isl os overe record. a in eneh fran of 
stellar photograpny during the Pirot mission, Surin 
mission 10 to 15 stars were recur: 2 por fram. 


Index from 102-1 -20 -f is 





favorably with that obtuinid frem vecent nissicois ef thin sy.ten. 
Light fog flere effecis anproxn‘nately GO pereent of ech stellar frome 
of the -l mission and 20 percent of euch Sruse oF the -2 mission. The 
Stellar réseau grid and sorte) metber were anarr tes both steline 
cameras, 

Three out of four stellar fTidueicls present in Miccion 1042-1 
Photography werc unreadable duc to excessive donsity, Stellar fiduelals, 
although resdable prior to launch, were marginzlly hizn in density. 
Stellar fiducial density shal] be adjusted, prior to lwunch on future 
systems, to a lover ecceptable Jevel reiative to fiductals released 
for Mission 1042, 

The last 46 frames of the index ceumera fila frea Mission 1042-1 
contained t«o heavy emulsion scratches, The scratches are plus density 


and are psrailei to tne film edge. The cause js unknown, 


—- ff 


Minor varletions were cbsoeived in the Inia cuuusa motlre 


length as chserved by changes In trace 
camera fremes, Incex terrain inugery «~y. 
index camera cluich ana toze-ug ton: 


be considered 9s riommad Pauction chix’ 


a 


One uLexposed frame of cteiler and 


the svitch over scquence at the end cf HM! 


one frame of the steller and inicx 7 


yuu Exposures to the fT 


s not 


Yinme with 


an 


acTece 


the neneuni 


ehisé 


as 


saver. 





Hy. JOL0- 


Pa) 
Cue 


a= 


tH 
na 


1. 


Lot 


Saal 
N 


o 


1s 


weteydyy es pees 
a7 


Ses 


crue nd 
feeder de ohh 


iz 


Paey 


“J 


Fad 


ny Chae 


Vitis cuuced 


nee to be unexposed, 





SILL 


PANORSTC CASITA EXDOOUES 


The Master camera contained = O,200 fneh slit ond a Veatten 
filter. The Slave esmera hai a 0,390 insh CLiv ani a Wretten 2] 


filter. Tnese cenditions places the norinal exposure beoveen the 
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is tabulated below with the processing levels reported 060 





2 2 : as : rtoe 
Mission Camera @ Primary % Intermediate % Pit) 


10 e-] Fw Predicted 0 
Reported 

2042-1 ArT Predicted 
Reported 


1042-2 Fab Predicted il, 89 


Reported 16 19 
10 90 


16 76 


Predicted 


1042-2 A 


Fx} 
Lat) 


oo nw oO WN Oo 0 







4 RY 
a} a a 6S 
=e ¢ 2 
aeeee 
a 









tri ttrs 


oo 
ee 
AGE 
eee 


70 


Ha 
ae 






























iit Se Igoe 
ati i ee | 

iit 1 RHEE fi H Ritts k ‘ 

iti ag ae He ‘iain 
H RBH iy eet Hitt ul iH ae suaacasaezsunes. °o 
SHEET Ht teeeneteretee 











HART Bin ii ee gigi: a 
ae eee ERS vee 
PIR aaibaa ape _ i . a 3 





ae 


Ba a aa 
ritittitigtt te 
seges ri 





_ 


SOLAR ELEVATION (DEGREES) 





SOLAR ELSVATION FREQUENCY DISTRIBUTION 


20 


10 


A a & - R a = 4 


FIGURE T-1 


23. 


“POP SECREE C/ 








RORLVLON NSIS 





908 «= FUOTYUT TOUT 

2 SETZ sow Younes 
“—TTS79/9 saved younes 
SEN Rzenes 


TERE on peottseg 


ESOT 0, uotsetK 


OQi- cr . Tear 


(sarrreg) May T2V vyTOs PAILVOAK 








ag aos 
tires 
sa 





bi 
HulrE 


anh dsi heRE He Pi ce 
i 5 2 it ae ri as 


HE i ne 


Stn 


-f Sapked inn 
tbeipe ape = 


or nenenlnnv 
-_— - ers se me ee a Oe ee ae 


NOTING Te LSIG AONAACTUT KINKIZY uvIOS 














' (INgOeed) Zonenose 


4) xONTAbeus 


( INSIeS 


- $2 


19/91/9 





008 





Z S€t2 





toz 





Le-c 





ar Alle) f 


su0qqeUyTTOUT 


euy] youney 


seqeg youneT 


Z0N e.2roUeD 
ton peotfeg 


tON UOTSST}i 


wan trres rere 
ey AE ETE OTE: 


Bi; 


112 
iz 


A 
He 


3 


i 


Hele 
nihil 


i 


ith 
ie 


Het 


Hat 
He fe 


is 


i 
H 


a 
Hi 


fi 


in 








€-L MunpLs 


Frevrsavereer, 
REE CER EB ERs Es 
sos s5555cc28: 
ameanansas 

ase 


} 


Es a 33 

ce a 
seupes tte} eee: 

feS Sea eet 


eith i 


3 
auess ssocsecnes: 
Soseeiageaseces sess 


BiH RISE EER estas 


Seasegsessecs 


ttt hirter 
geseeesses 


egecne sags: 
s geke: 


ty 


irerttisedtnentes 


————o—E————————— SEE eee 


NOLLNGIEISIC AONANOEEA NOILVASTS UVIOS 
SE: GE = 
= 


’ 
} 





“Qe BJabiduds dw 
qk TUN eRe, Nea 2C WIGS WAIL SO" 
Meyve O.T Not . 





aay 
is 


Le Ygos. 


rN 
oN 


wre 
ewe 


“ 


Vis 
ak 


f 

Siang sls lad 
Y 
t 


deagtemarermaeuheetanaretmpel 
? rare be 
s tos T y ni $ 


ain eye ae base 


4 


diatia os 
Vale 





a aig 








908 ste weeserenie try 






VOR 





WWIOS GAIL 





Fem et rn a te enpeim oe en Cee 


Z.SCle, oars setae 


~TG/ST/79 eye usvasz 


1S aenee ane weemen: 





No2 [ON Bleurg 








= : & 
a iL i 


HH aia 
oo 
HH ida tf ¢ 


. 
‘An i St 





tae 


~~ TEP ton peotteg 
eine 


sas cones ses 





c-enOT «=: ON UOFSSTHl 


° 


tar 


aeeet 
es 


a7 wes 206 Ot Ba wee W8. 


wees 8 OEE TOTAS Be = 


An iit Hn a 
nH iit 
SPURT HER RET AL 


So ates 
2 bene Seem senses 


; NOLLAUIELSIO ACKE ATES HiMRIZY UVIOS 


ps 








mone tOCKL WITS 
Vez Ueazeay 2 9ds, 109TTE 


a eet 





002° NAPE FTTS 





ZS€T2 fe" TY youney 


es on ae ee ew 


Lo/ot/9g  *84ea Younsy 

















a t son sseg 
oz Ol! Broweg 

-+ 
Le-r tort peotfeg 
THOT «=: ° ON: UOTSSTH 





S-L iooLd 


ACAI 
UYROG soaI7en 


02 


YAO soarrog 


jo) 
oN 





Re. dale ites teat 
eee Be See 


sees enews ced eo 


=4 


(q-sptoess) EAL ceasouya 


a8 

; see 
ii E1oot 
att a 
A Fo 
a EO0L 


vey 





= none rock] woe 





Wz ue74eIm r0dAy OV TTa 





002° SUIP RS FETS 





Set2 ete touney 


Hote ete cree ae anfeein eaten oom tne pt 


L9/91/9 


roqyrg youary] 





69 SOHN SSseg 





hoz LON] BIOLTD 





l¢er so}; veoptheg 





20N| UOTSSTH 


2NOT 


teet daw se 
SSS SOBON br 





yynog 


98 


wet eyete 


wt {2 


oe 


dee 


97 TUNCI. 


SUALILYT > 





prove fee einen ge 
H 


4 


en tw ee ee 


tae eee beemee ae 


- i 
See a eras 


SEUNTOd SuSE XE 


u1a0N soardog 


a - 


Sees eye iP 
ee’ : 


a 4 





(~-spuccss) EL cTensouxg 





Lo) Mindi 


OUTER RA ist 
UNOS soAaITOT UjsoN sonarlaq 


ae T 0 OCT C% of om og 





TONE r0C8) wipe 





Wer ueyzerm CCAD 209TTA 










002° PID TE ATs 


ey 





2S€tz  f8eTS Meaney 





ae, 


L9/9t/9 2 8FEE LHUEN-T 


SEL SUASOTYS | 











need 


on2 20" aseg 


as 





Hoe tOll waaueg 





l€=f to) peotfey 


te 


qeocn 


cROT = ON UOTSSTH 


toot 
{ 


aa see = 








SUTLOT BUS Os Xe 


2 aanigds-ded-— 


e 
Cc 
cy 


ee 


Q-L FNL 


CONLTLYY 
uynog soa0I707 UqdON soartog 








200LY WTS 


NONE 


Pm me gee ee ee ee ee 


meen em ee 


{2 UeyqeIM :0C4Y, AOTTTY 





aa ae 
1 


+ 


yee 
1 


in ig a gp en ee ee 





pene tee eee: 


OST® NIPT FETS 


eo aah ee 


ne Sane 








siete ee 


ne eg a ee + 


aes 


| 
| 
: 





4 


a ee - one ee e+ 


' 
i 
i} 
» 
' 
4 
4 
‘ 
a 
1 
- 
’ 


AE 





| fet 

an) + 

-4 + 
s 


oe 


: Gz ‘sory aoweg 





lf-p *oN ~propfeg 


ZHOT  :On.uotssty 


tee te 


eet wee eee, 








Tone 





Tz ueyqeay 20dky, lov 





OST® 





roc hy wits 


ree 


UIE FITS 


zZ Getz sOuTY YOuney 


——_a 





19/91/ royed younry 





68 





: ez 





le-c 


~ eHOT 


20}! sevg 
‘ton BIOWeD 
20 peophedg 


LON UOTSST] 


uynog soaaq 
oT 


7te--- if 


deve 


ls os aiid 





Odes dh 
oh MII 


TGALILVI 
uULICH soArdeq 


pe ee 


rer 2) ne 
steerer tees oe 


Se eda aetemnente 


—— 


' 


tal enetaie 


eoee tis os 





SINTOd SuASOd XE 


ou ED 2 n>: 











SASOdXa 


rt Tt Ge 
ent 


(7.Spa00s¢) 


Ge ae : Sinis ail 


Ot-2 spinoia 
TGALTLYI 


uqgnos soared 
o€ O¢ OT 








freseegccee 











: mone. 808, wt yp ity 
Nieesaas 
a Pies Oe Ceamrgie ter 
Tz Uoyyerm OTL t07T TE ee 
4 can 





ne 





“ost? uaRTs TTS 


oo ee ne ee ee een 





ZSCte rey uum +E tfoot 
a setae |: : 





L9/9T/9 5o}tq younry . 





me ante tenenet 


onz :ON sseg 


bes} of iateunetientenaeel te 


i 








bbe 


4 
fale 
ighes 





lege 


F 
i 
i 


(_-sPu0sss) GAld CEiSO XT | 


S02 fO}t BAoWweD 


oreonee prey 


thane 
er hreeas 3 


ef Pttrta t 


tos neneee 





Lemp = ton peotheg 


» 
eels peredaak Gna? aid 
a) 


cer 

; 

pee 
te 


eOT = ON UOTSS TH 


age al 
5 





Seen her 


— fae Maas , 
routers Eien 


oe ee 





SUNIOd GkASGd XE 


, es 











SECTION © 


PERFORMANCE BOSLURES TS 


. 


The obtlograph: aceuireld by sath punoremic ecanerus dur’ns M’ssions 
(og < < ? a 


JOL2-1 ard 1042-2 received a MIP ravin. 


fj 


ror) 


85. A suamary is tabulate 
below of the MTF/AIM resolucion values meusured by AFSPFF end reported 


in cycles/m, The micredensitom:ver slit used was 1] micron by 20 microns, 


~ Mission Carer2 Cyeles/tcs Ave. Ground Resolution 











1042-3. FWD 19 


. Th 15.48 


1OhE-e Ful (0 
1042-1 AFT @5 
79 14.5! 


1042-2 AFT Th 


The cetails of tne measurement and camruting teciniiques, targets 
measured and terget locations cre fully reported in the evaluation 
report published by AFSPPF and are not included in this report. These 


values were deteruired by using the "Interim MTF/ALA Progrem" techriaue. 
: Og T.1Q) 
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ee Oa el shila ete ta 
a : DIFFUSE DDISIVY MUACUANG UTS 


The diffuse dene't; measurements mane by AFIFIF were canpoter 





va 


sorted at A/P to permit enalysis of the deusity ranges encountered at 
the three processing levels. A study of sorting teehniques showed 


: that no absolute method was svailehl- to sepurste the density values 


Po as the accuracy of the Processing Histor, putlisrne3 i 


appears rather low and processins transition pooses ere not accounted 


ct 


for. The sorting technioue selected uses the base tlus fes density 

- velues where measurements up to 0.07 Gensity ere co. sidered us having 
received Primary processing, 0.10 to 0.17 es Intermediate and atove 
O.17 density as Full, Tne percentaze of oviginal nmugsutive that was 


. processed at each level, vascd on the conputer cor, is vaculated 


.. below with the predicted and reported precessing percentuses. 
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‘ The tabulations of density frequency distritiutions for Mission 
10h2-1 and 1042-2 are included in Apwrdix 4, Tabie A-1 the Ab, 
The graphical presentation of the denotty disvistution are computer 
| plotted in Appendix A Pigures A-1 thru 4-56. 
A summary of the processing and exposure unslycis js snoen in 
Table 9-1, The terrain D-Min criteria, (range) for proper exposure 
— , and processing is 0.40 :o 0,99 density unite. The sree me:sured for 
ae D-Min is selected subjectively wd is not necescuril; the ebsolute 
D-Min im the pnrotogzraphy. 
A gersity rance chert is preseutca in Figure 9-2, Tunis tyne of 
oe one for Missions 1004 to 1031 is included in the a/p fincl repors 





'“" for mission 3031. 

These charts ere produced from the ssre density measurements 
previcusly mentioned in this section, Tie computer produced the mes 
median and range figures for the various protensinz levels use th 
chart includes the number of franes (seiles) in which the densit: 


measurements were mede, These measuresernts sre wtde on aproxirate?y 


every tenth frame throughout the mission. 
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The vehicle attitude errors for both Mission 2052-1] and 1042-2 
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were derived fro: the reduction of the Stellar cancre photogrephy. 
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SYSTEM RELIAPLLITY ar a 
Reliability calculetions rer the peyload are based cn @ sample 


beginning with 1-7. Hence both the mjor part of the Mural Program oom 


and the "J" Program are covered in the caleuletion. Fer certain 





auxiliaries, i.e., the Stellar-Index carera and the horizon cameras, 
the sample size is chanzed to reecynize inecrporation of medified 
equipment or new designs vhere relicbility was one cf the principal | 
reasons for the modifications. However, for primary mission functicn, 


the sample size is consistent with reliability reporting for the 





vehicle. 





* oo 


The reliebility estimites of this section deal exclusively with the 


payload. Failures to achieve orbit or vehicle induced failures are there~ 





by excluded. Kecoveries before & complete mission has been completed arc ~~ -* 
eonsidered as full missicns providing thet seerly termination was caused 


~ 


by reasons nel eonn. ected with payload operaticn. Film quality is not 


ye 


considered in the reliability estirote calculation. Hence, only elec~ 


trical and mechanical funcitoning sre considered. 


The reliability estixsie is also civided into primary and secondary Me 





funciions. The primary functions arc cperaticn of the pancramic cameras, 






ain camera door cyeraticn, creraticn cf the payload ciock, and recovery . 


cperalions. The seeordary missic.. functions are horizon camera operation . 
excluding cstastrephic open siutter failure mode, auxtiilery data recording, ..: 


- « 


end Sieilar-Indcx camera cperaticn, A summery of estimatei reliability is. 


shown in Tenics ie". . 
Pansramic Cancer. Felioiility a 


Sanple Size - 1°93 cpooriunities to operate. 


fe ie 
One futlure - Off taegrercer cn Oyster J-]9 


ARN a . 


Assume - 3572 gyeles rer camern per mission. 


. . 


Estinmsicd lier iiity = 90.16 ab 55, confidence level 











Main Giang Door Reliebility a . 24 ge = 
Sample Size - 59 vehicies x 2 doors = 118 opportunities to operate 
Estinated Reliability = 99.4% at 50% confideuce level, 

Payload Command and Control 
Scmple Size - 10,536 hours operation in euenle 


To failures 





af 


Fstimoted Eoliability = 97.67 et 50% confidence level. 
Payload Clock Reliability 


Sample l:e - 10,536 hours op-ration in sample 


tio failures 





Estimates Rolictility = 99.4% at 50% confidence level 


Estinated Reliability c* Payload Functioning on orbit = 97.7 at § 





idence level 
Recovery Sysver Reliability 


83 oproctunities toe recover 





1 fatlure - improyer seyiration due to water seal - cutter failure 


s 


5 gs ri ee ar ee A o4 orn : + 
Rotisated Reliability; = 99.07 at 50% confidence level 


Stellar-Index Camere Relianility 


ogee fo Ao 4 

Senple Sire = 66,700 sycles 
Four Yeilures 

we Qoel On ’ ~ve 24: : F a4 U . J 
Estimated Psliability = 92,87 st 50% confidence level 


Norivon Camere Rolieability 
Fevinated Relisbility of Single Camera = 99.0% «t 50% confidence 
Bothinates Reoliaciituy of Four horiton Cameras at 2a Terallel 


ah tease hase “eetak ot , 4 . 4 ws 2. . 
Rodale Tyotes - QF, at 507 confidence level. ey aS 
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_ SECTION 13 


SUMMARY DATA 





The compe:ison of the cperatin= tarameters end the performance 
achieved by previous missions has been cifficult due to the large 
volune of data that results from each mission, Some of the perti- 


nent chseracteristics fron prior missions have been summarized in. 





fables 13-1) throvsh 15-3. 










Ine sumeury cait vas started with Mission 200% az the J-05 camera 
system ves the first to incorporate the major modifications of the: = 
titemfum drum ani scun ama, four roller scan head and Corona J ca 


bilities, Only those micsions that culminated in the reco 


some photezrerny have been listed, therefore Missions 1003, - 


1032 are deleted, 
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